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‘Rickettsia (R.) monacensis’ is a member of the
spotted fever group of rickettsiae. It was ﬁrst
isolated in ticks from a city park in Munich,
Germany [1]. Since then, it has been detected by
molecular biological tests (polymerase chain reac-
tion, PCR) in several European countries, mainly
in southern and south-eastern Europe (Spain,
Italy, Slovakia, Albania and Bulgaria) and in ticks
in Japan [2]. Only recently, ‘R. monacensis’ was
detected in patients with spotted fever, and
therefore its pathogenic potential for humans
was proven for the ﬁrst time [3]. Besides the
original isolate, no isolates from ticks are avail-
able. Two recent isolates from patients in Spain
are actually available beside the original isolate
form Ixodes (I.) ricinus. We report the isolation and
preliminary characterisation of ‘R. monacensis’
from ticks (I. ricinus) from an area some 200 km
north of the location of original isolation.
Ticks of the species I. ricinus were collected in a
mixed pine-leaf wood forest and transported alive
to the laboratory. They were homogenised indi-
vidually (adults) or in pools of ﬁve individuals
(nymphs, larvae) and the nucleic acid was
extracted automatically (MagnaPure, Roche,
Mannheim). Rickettsial DNA was detected using
an in-house pan-rickettsial real-time PCR directed
against part of the gltA gene of rickettsiae [4]. Tick
suspensions were kept at 4C until PCR results
were available. PCR-positive tick suspensions
were used in inoculation of Vero cells. Suspen-
sions were centrifuged on cell monolayers for
60 min at 2000 g at room temperature and further
incubated for 60 min at 37C. The inoculates were
removed and replaced by cell culture medium
plus penicillin ⁄ streptomycin ⁄ amphothericin.
After incubation overnight at 28C, the cell cul-
ture medium was replaced by antibiotic-free
medium and incubated for up to 14 days at
28C. Supernatants were tested for presence of
rickettsiae by real-time PCR after 7 days and
14 days. In case of rickettsial growth sub-passages
were made using the described procedures. Iden-
tiﬁcation of rickettsial species was done using
sequencing of PCR amplicons of the ompA, the
ompB and the gltA genes [5].
In a total of 260 collected ticks two positive ticks
for ‘R. monacensis’ could be identiﬁed, corre-
sponding to a minimal infection rate (MIR) of
0.77%. In contrast, 14 tick samples were found
positive for ‘R. helvetica’, resulting in a MIR of
5.4% for this species. We succeeded in isolating
two isolates (Hoegling-1, Hoegling-2). The further
characterisation resulted in the identiﬁcation of
‘R. monacensis’ and ‘R. IRS4 ⁄ 3’, respectively [1,5].
For further molecular characterisation of strain
Hoegling-1 amplicons for partial ompA, ompB and
gltA genes were used. A comparison of sequence
homologies with nucleotide sequences of other
rickettsiae identiﬁed the isolate as ‘R. monacensis’
with 100% homology of the amplicons to the
corresponding genes of the original isolate
IrRMunich, and 99% homology to ‘R. IrS4’ and
‘R. IrS3’ sequences (Table 1).
The rickettsial isolates identiﬁed as ‘R. monac-
ensis’ enlarge the known geographical distribu-
tion of this Rickettsia species in Germany up to
200 km to the north. In fact, it is the most northern
detection of this rickettsial species so far. Beside
the original isolate IrRMunich [1] and two recent
patient isolates in Spain [3], the isolates increase
the available collection of geographically different
strains of ‘R. monacensis’. All other detections of
this rickettsial species in Europe were molecular
biological detections of small amplicons. The
availability of the strains will enable more
detailed research in the evolution of this rickett-
sial species. Both isolates Hoegling-1 and Hoe-
gling-2 grew at 28C in cell culture, but no growth
at 37C could be observed. This observation is
interesting as only recently ‘R. monacensis’ was
found to cause spotted fever in two patients.
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Whether the Hoegling-1 ⁄ -2 strains are pathogenic
for humans and can grow in organisms at higher
body temperatures is a matter of research and
could give some further insight into the intracel-
lular replication mechanisms and possible path-
ogenic mechanisms of rickettsiae. Serological
studies in humans of the area of isolation must
demonstrate possible infections of humans and a
more detailed diagnostic look at patients with
compatible clinical symptoms may elucidate the
potential role of ‘R. monacensis’ in pathogenesis of
fever and exanthematous disease in the region.
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Table 1. Nucleotide sequence homology of partial gltA,
ompA and ompB genes of newly isolated ‘Rickettsia monac-
ensis’ strain Hoegling-1 to other ‘R. monacensis’ or closely
related rickettsial strains
R. monacensis strains
R. monacensis strain Hoegling-1
gltA ompA ompB
IrRMunich 100% 100% 99%
IRS4 100% 99% 99%
IRS3 100% 99% 99%
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